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(54) LOOP TYPE HEAT PIPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the need for 
fitting a wick in a liquid pipe and to enable a general pipe 
to be used by providing the wick in contact with a groove 
top formed in a container and forming a liquid pool by 
using the wick as its internal wall surface. 
SOLUTION: Plates 7 and 8 are provided opposite each 
other and grooves 10 are formed concentrically inside 
them. The wick 14 is provided in contact with the groove 
top 13 formed at the periphery of a connecting groove 1 1 
connecting the grooves 10 and 10 and brought into contact 
with the plates 7 and 8 by a spring 17. The liquid pool 18 is 
formed in the area surrounded with the wick 15 and a seal 
member 15 formed at its periphery and working liquid 19 
is put therein. One side of a condenser 23 is coupled with a 
steam pipe 21 connecting to a steam space 20 and the other 
is coupled with the liquid pipe 22 connecting to the liquid 
pool 18. Consequently, the wick 14 need not be fitted in 
the steam pipe 21 or liquid pipe 22 and a general-purpose 
pipe which has simple closed section is usable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the loop-formation form heat pipe used as - 

industrial use for space, and heat transport equipment for home use. 

[0002] 

[Description of the Prior Art] the plan showing the conventional heat pipe with which drawing 14 
was shown in JP,8-42983,A - and it is a sectional view a part. In drawing, 1 shows the whole heat 
pipe, it is the evaporator whose 2 is a heat-receiving plate, and the condenser whose 3 is a heat 
leakage plate, and this evaporator 2 and condenser 3 are unified through the container 4. An 
evaporator 2 and a condenser 3 fabricate right conductors, such as aluminum and copper, and make 
them the configuration which has space inside. A container 4 is cylindrical, it has space inside, and 
the space in this space, said evaporator 2, and condenser 3 forms the space in a heat pipe 1, and the 
interior is maintained at the vacuum except that the working fluid (not shown) is contained. 
[0003] Moreover, a container 4 consists of flexible tubes (flexible tube), such as silicone rubber and 
Teflon, and braided wires used as a wick 5 (constituent which consists of matter of the porosity 
which has capillarity), such as nylon, glass, and copper, are prepared in the building envelope. 
[0004] Next, actuation is explained. The heating element (not shown) is attached in the evaporator 2, 
and heat transfer of the heat generated with the heating element is first carried out to an evaporator 2. 
Inside an evaporator 2, the working fluid of the liquid phase absorbs heat, evaporates, and arrives at 
the interior of a condenser 3 through the space of a container 4 with a gaseous phase. And the 
working fluid of a gaseous phase emits and condenses heat, and serves as the liquid phase here. With 
capillary pressure, the working fluid of the liquid phase in a condenser 3 is transmitted in a wick 5, 
and returns to an evaporator 2. As mentioned above, heat transport from an evaporator 2 to a 
condenser 3 is performed by repeating this. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the conventional heat pipe was constituted as 
mentioned above, it had to put in the wick into the container, could not make the path of a container 
thin, but had the trouble that space efficiency could be bad or could not maintain desired flexible 
nature. 

[0006] Moreover, the limit was produced in the dimension of the electronic equipment which the die 
length of a container will receive a limit if it is going to acquire desired heat transport capacity, 
therefore can be mounted, and there was a trouble that the advantage of the flexible nature of a 
container could hardly be demonstrated. 

[0007] Moreover, although it needed to be made the configuration well matched with the case 
structure of the electronic equipment which builds in this heat pipe since the condenser had the 
function which finally radiates heat to a perimeter environment, in the conventional heat pipe, there 
was a trouble that the thing of electronic equipment to do for case structure matching was difficult. 
[0008] It is made in order that this invention may solve this technical problem, the flexible nature of 
a container is utilized, and while obtaining a heat pipe with the container configuration well matched 
with electronic equipment case structure, or a condenser configuration, even if a container becomes 
long, it aims at obtaining a heat pipe without the fall of heat transport capacity 
[0009] 
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[Means for Solving the Problem] The loop-formation form heat pipe concerning the 1st invention In 
the loop-formation form heat pipe which consisted of an evaporator and a condenser The wick 
prepared as the evaporator stuck with **** in the container with which the slot was formed in the 
inner circle wall, and this container, The liquid sake connected with the liquid tube which makes a 
wick an internal surface and supplies the working fluid of the liquid phase, It has the steamy space 
which leads the working fluid of a gaseous phase to the steam pipe connected to the edge of a 
container. It connects with the above-mentioned slot and a space target, and it connects with an 
evaporator through a liquid tube for a condenser to flow back the working fluid of the liquid phase 
from a steam pipe and this condenser to an evaporator, and this steamy space constitutes a steam 
pipe and a liquid tube as an elastic member or a member which has plasticity. 
[0010] In the loop- formation form heat pipe in the 1st invention, when the number of the holes per 
unit volume is fixed, the 2nd invention changes the path of a hole and forms the above-mentioned 
wick. 

[001 1] In the loop-formation form heat pipe in the 1st invention, when the path of a hole is formed in 
about 1 appearance, the 3rd invention changes the number of holes and forms the above-mentioned 
wick. 

[0012] The 4th invention forms the above-mentioned wick in the loop-formation form heat pipe in 

the 1st invention from at least two wicks from which the path of a hole differs. 

[0013] The 5th invention forms the above-mentioned wick in the loop-formation form heat pipe in 

the 1st invention from at least two wicks from which the number of holes differs. 

[0014] The 6th invention forms a steam pipe and a liquid tube spirally in the loop-formation form 

heat pipe in the 1st invention. 

[0015] The 7th invention forms a steam pipe and a liquid tube in the shape of bellows in the loop- 
formation form heat pipe in the 1st invention. 

[0016] The 8th invention constitutes tubing of the method of one at least as a steam pipe as some 
liquid tubes which are the hinge of the expansion structure in the loop-formation form heat pipe in 
the 1st, 6th, or 7th invention. 

[0017] The 9th invention forms at least in the loop-formation form heat pipe in the 1st, 6th, or 7th 
invention as a part of oscillating control-section material of the heating element of a steam pipe and a 
liquid tube which accompanies an evaporator and this in tubing of the method of one. 
[0018] The 10th invention forms at least in the loop-formation form heat pipe in the 1st, 6th, or 7th 
invention as some of steam pipes and liquid tubes of a pressure member which stick an evaporator 
for tubing of the method of one to a heating element. 

[0019] In the loop-formation form heat pipe in the 1st invention, among a condenser, a steam pipe, 
and a liquid tube, the 1 1th invention makes it serve as at least one or more elements with the fan grill 
which is a fan component part, and forms them. 

[0020] In the loop-formation form heat pipe in the 1st invention, the 12th invention installs at least 
one or more elements in a condenser, a steam pipe, and a liquid tube in pumping opening, and gives 
a filter function. 

[0021] The 13 th invention embeds and forms at least one or more elements in a condenser, a steam 
pipe, and a liquid tube in the loop-formation form heat pipe in the 1st invention in the rubber which 
has thermal conductivity. 

[0022] In the loop-formation form heat pipe in the 1st invention, the 14th invention installs a 
condenser on the plate for cooling, and forms the plate for cooling in the slot in the CardBus blanket 
removable. 

[0023] In the loop-formation form heat pipe in the 14th invention, the 15th invention packs into the 
slot in the CardBus blanket the plate for cooling which installed the condenser, and carries out 
contiguity arrangement. 

[0024] The 16th invention prepares at least coupling of piping connection of a liquid tube which is a 
sake to tubing of the method of one in the loop-formation form heat pipe in the 1st invention as a 
steam pipe. 

[0025] In the loop-formation form heat pipe in the 1st invention, a steam pipe and a liquid tube are 
made to gather mutually, or the 17th invention winds a liquid tube around the surroundings of a 
steam pipe spirally, and arranges a liquid tube in the perimeter of a steam pipe. 
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[0026] The 18th invention constitutes a liquid tube from a pipe with the small passage cross section 
compared with a steam pipe in the 1st thru/or the loop-formation form heat pipe in invention 
[which/ 17th]. 

[0027] The 19th invention attaches the fin for cooling in the perimeter of an evaporator in the loop- 
formation form heat pipe in the 1st invention. 

[0028] The 20th invention inserts a seal member between a wick, and a slot or **** in the loop- 
formation form heat pipe in the 1st invention. 

[0029] The 21st invention makes at least one or more parts where a slot is not formed in projected- 
area within the limits of the wick in the inner circle wall of a container exist in the loop-formation 
form heat pipe in the 1st invention. 
[0030] 

[Embodiment of the Invention] 

The 1st operation gestalt of this invention is explained based on drawin g 1 below gestalt 1. of 
operation. DrawingJ, (a) is the side elevation of the evaporator part of this loop-formation form heat 
pipe, and drawing 1 (b) is the general drawing containing an evaporator and a condenser. The cross 
section is shown about the evaporator here. Moreover, drawing 1 (c) shows the inside Fig. of the 
plate which forms some containers of an evaporator. In dr awing 1 , 6 is the whole evaporator. They 
are 7, the plate which 8 countered mutually and was formed, and the side attachment wall which 9 
has between a plate 7 and a plate 8, and makes an evaporator 6 sealing structure. Moreover, the slot 
where 10 was formed in the shape of a concentric circle inside plates 7 and 8, the connection slot 
which 1 1 is formed inside plates 7 and 8 and connects a slot 10, the outermost circumferential 
groove which 12 was similarly formed inside plates 7 and 8, and was connected with the connection 
slot 11, and 13 are **** around a slot 10 or the connection slot 11. The wick attached so that 14 
might be stuck to **** 13, the seal member by which 15 is prepared in the perimeter of a wick 14, 
and 16 are attached inside a wick 14, and a wick with a larger aperture than a wick 14 and 17 are the 
springs for sticking a wick 16 and a wick 14 to plates 7 and 8. Although 19 is the working fluid 
which has collected on 18 for the liquid reason for the liquid reason with which 18 was surrounded 
by the wick 14 and the seal member 15 and it is the liquid phase here, working-fluid 19 the very 
thing is changed reversibly between the liquid phase and a gaseous phase. 20 is surrounded by the 
side attachment wall 9 and the seal member 15 in the steamy space which had space connected from 
the connection slot 1 1 or the outermost circumferential groove 12. The steam pipe which 21 was 
attached in the side attachment wall 9, and has been connected with the steamy space 20, the liquid 
tube with which 22 is connected with 18 for the liquid reason, and 23 are condensers, one side 
connected with the steam pipe 21, and another side has connected with the liquid tube 22. As for the 
flow direction of the working fluid 19 of the gaseous phase in a steam pipe 21, and 26, the flow 
direction of the working fluid 19 of a gaseous phase with which 24 passes along the connection slot 
1 1 and the outermost circumferential groove 12 of plates 7 and 8, and 25 are [ the flow direction of 
the working fluid 19 of the liquid phase in a liquid tube 22 and 27 ] the osmosis directions of the 
working fluid 19 of the liquid phase in a wick 16. 

[0031] Next, actuation of the loop-formation form heat pipe constituted as mentioned above is 
explained. If heat (not shown) is applied to a plate 7, the part will be conducted to the plate 8 
countered and formed. And this heat gets across to **** of plates 7 and 8. Although a working fluid 
19 permeates the inside of the large wick 16 of an aperture, a working fluid 19 is sucked up 
according to the capillary tube force not only in the thickness direction of a wick 16 but in the 
direction of the osmosis direction 27, and it permeates the whole wick 16. Then, it is spread, and a 
working fluid goes, permeating the inside of the wick 14 with an aperture smaller than a wick 16 
according to the capillary tube force, receives heat and evaporates in **** 13, and changes from the 
liquid phase to a gaseous phase. 

[0032] The working fluid 19 which changed to the gaseous phase passes a steam pipe 21 through the 
steamy space 20 through the connection slot 1 1 and the outermost circumferential groove 12 from a 
slot 10 like a flow direction 24, and comes out of an evaporator 6. And a working fluid 19 flows like 
a flow direction 25, flows into a condenser 23 and condenses the inside of a steam pipe 21. The 
working fluid 19 which condensed and changed from the gaseous phase to the liquid phase flows the 
inside of a liquid tube 22 like a flow direction 26, and returns to an evaporator 6. 
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[0033] For a liquid reason, the working fluid 19 of the liquid phase which returned to the evaporator 
6 collects on 18. After the working fluid 19 of the liquid phase which collected on the pars basilaris 
ossis occipitalis of 18 for the liquid reason permeates the inside of a wick 16 according to the 
capillary tube force of a wick 16, according to the capillary tube force of a wick 14, it permeates a 
wick 14, in**** 13, receives heat again, evaporates, and changes from the liquid phase to a gaseous 
phase. By repeating the above-mentioned cycle, heat is conveyed for heat to a condenser 23 from an 
evaporator 6. 

[0034] Since what is necessary is just for there to be no need of attaching a wick in the interior of a 
steam pipe 21 or a liquid tube 22, and to attach in the interior of an evaporator 6 according to this 
operation gestalt as mentioned above, a special pipe is not needed but a general-purpose pipe with a 
simple closed section can be used. Moreover, since a steam pipe 21 and a liquid tube 22 become 
achieving the function as a path only as the working fluid of a gaseous phase or the liquid phase, it 
becomes possible not to contribute to the heat transport engine performance of this loop-formation 
form heat pipe, therefore to set pipe length as the die length of arbitration. 
[0035] Moreover, if a steam pipe 21 and a liquid tube 22 are constituted as an elastic body, 
anchoring of this loop-formation form heat pipe will become easy. Or if a steam pipe 21 and a liquid 
tube 22 have plasticity, anchoring of this loop-formation form heat pipe will become easy. 
[0036] The 2nd operation gestalt of gestalt 2. this invention of operation is explained. Although two 
kinds of wicks 14 and 16 from which an aperture differs were attached with the operation gestalt 1, 
the configuration of a wick consists of these operation gestalten as follows. That is, it has the wick to 
which the path of a hole was changed when the number of the holes per (1) unit volume was fixed, 
or when the path of (2) holes is formed in about 1 appearance, it has the wick to which the number of 
holes was changed, or has at least two wicks from which the number of (3) holes differs. Even if it 
constitutes a wick as mentioned above, the effectiveness same in the operation gestalt 1 can be 
attained. 

[0037] Gestalt 3. of operation, next the 3rd operation gestalt of this invention are explained based on 
draw_ing_2 . D rawin g 2 is a strabism transparency Fig. at the time of mounting this loop-formation 
form heat pipe in electronic equipment. The hinge used as the supporting point when 28 being the 
whole electronic equipment, the body section of electronic equipment which built in the evaporator 6 
with which 29 is attached in heating elements (not shown), such as the circuit board, or it in drawing, 
and 30 connecting a door, and 31 connecting the body section 29 of electronic equipment and a door 
30, and opening and closing a door 30, and 32 are the expansion heating surfaces which it is attached 
[ heating surfaces ] in a condenser 23 and stick a condenser 23 to a door 30 through this. Moreover, 
33 is spiral in the steam pipe shaping section currently fabricated in the shape of bellows, and the 
location where 34 is equivalent to the nothing hinge 3 1 in some liquid tubes 22, or the liquid tube 
shaping section spiral in the location which is equivalent to the nothing hinge 3 1 in some steam pipes 
21 or currently fabricated in the shape of bellows. In addition, in drawing, it is shown that a sign and 
the thing which attached 6, 21, 22, and 23 are the same components as drawing 1 . 
[0038] Next, actuation is explained. The implementation method of heat transport is the same as that 
of the operation gestalt 1. If the steam pipe 21 and the liquid tube 22 consist of elastic bodies, the 
bending stress applied to a steam pipe 21 and a liquid tube 22 in the steam pipe shaping section 33 
and the liquid tube shaping section 34 can be eased. Therefore, by carrying out a loop-formation 
form heat pipe like this operation gestalt, and mounting in electronic equipment, the leakage of the 
working fluid 19 by crack initiation etc. is prevented at the time of door closing motion, and it 
becomes possible to raise dependability. In addition, the same effectiveness can be acquired even if 
it makes it a steam pipe 21 and a liquid tube 22 have plasticity. 

[0039] Gestalt 4. of operation, next the 4th operation gestalt of this invention are explained based on 
drawing 3 . Drawing 3 is drawing showing the attaching structure of this loop-formation form heat 
pipe. In drawing, 35 is heating elements, such as a circuit element attached in the evaporator 6, and 
6, 21, 22, 23, 32, 33, and 34 show drawingj and the same element as _4rawingj2 . 
[0040] Next, actuation is explained. In attaching structure as shown in drawing 3 , a steam pipe 21 
and a liquid tube 22 are constituted from an elastic body, and a condenser 23 and the expansion 
heating surface 32 are fixed to a structural member (not shown). Vibration is absorbed to the heating 
elements 35, such as a circuit element attached in an evaporator 6 and it, and an evaporator 6 can be 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 5/04 



Page 5 of 8 

• • 

intercepted, although vibration gets across to a condenser 23 and the expansion heating surface 32 
when this loop-formation form heat pipe is attached in intense bodies of vibration, such as an 
automobile, for example since it supports only by the spring nature of the steam pipe shaping section 
33 and the liquid tube shaping section 34. Thus, the electronic equipment accompanied by generation 
of heat can be protected from vibration, and dependability can be raised. 

[0041] Gestalt 5. of operation, next the 5th operation gestalt of this invention are explained based on 
drawing 4 . Drawing 4 is drawing showing the attaching structure of this loop-formation form heat 
pipe. In drawing, 36 is the structures, such as the circuit board in which the heating elements 35, 
such as a circuit element, are mounted. Moreover, 37 is a screw which fixes a condenser 23 and'the 
expansion heating surface 32 to the structure 36. In addition, 6, 21, 22, 23, 32, 33, 34, and 35 show 
the same element as drawing 1 , drawing 2 , and drawing 3 . 

[0042] Next, actuation is explained. For telling heat effectively to an evaporator 6, the adhesion 
between the heating elements 35, such as a circuit element, and an evaporator 6 becomes important 
from the heating elements 35, such as a circuit element. By fixing a condenser 23 and the expansion 
heating surface 32 to the structure 36 with a screw 37 through the spring nature of the steam pipe 
shaping section 33 and the liquid tube shaping section 34, an evaporator 6 can always be stuck to the 
heating elements 35, such as a circuit element, by the spring force. With constituting the attaching 
structure of a loop-formation form heat pipe as mentioned above, it becomes possible from the 
heating elements 35, such as a circuit element, to tell heat efficiently to an evaporator 6, without 
applying the excessive force to the heating elements 35, such as a circuit element, by spring nature. 
[0043] Gestalt 6. of operation, next the 6th operation gestalt of this invention are explained based on 
drawing.5 . Drawing 5 is drawing showing the structure of the condensation section of a loop- 
formation form heat pipe. In drawing, a liquid tube and 23 are condensers and a steam pipe and 22 of 
21 are the same as that of the element shown by drawi ng 1 - drawin g 4 . Moreover, 38 is a cooling 
fan which applies a wind to a condenser 23. 

[0044] Next, actuation is explained. The contamination prevention device of the hand of a finger 
guard (not shown) is usually attached to a cooling fan 38, and it is a safety-practice overlay 
important point. With this structure, at least one or more of a steam pipe 21, a liquid tube 22, and a 
condenser 23 are fabricated in periphery structure, and a finger guard configuration is formed with it. 
Since a fan's cooling wind can be applied to direct condenser 23 grade according to this structure, 
heat dissipation ideal as a condenser can be realized, and safety can also be maintained. 
[0045] Gestalt 7. of operation, next the 7th operation gestalt of this invention are explained based on 
drawing 6 . Drawing 6 is drawing showing the structure of the condensation section of a loop- 
formation form heat pipe. In drawing, a liquid tube and 23 are condensers and a steam pipe and 22 of 
21 are the same as that of the element shown by drawing 1 - drawing 4 . 

[0046] Next, actuation is explained. In the usual electronic equipment case, a filter is attached in a 
ventilating opening or it prevents that dust and dust mix in the interior by forming a punch hole. At 
least one or more of a steam pipe 21, a liquid tube 22, and a condenser 23 are fabricated with this 
structure as mesh structure of having the network structure. Since the cooling wind by the fan or 
natural ventilation can be applied to the direct condenser 23 while being able to prevent mixing of 
dust according to this structure, efficient heat dissipation is realizable. 

[0047] Gestalt 8. of operation, next the 8th operation gestalt of this invention are explained based on 
drawing 7 . Drawing 7 is drawing showing the structure in the case of embedding at least one or 
more of a steam pipe, a condenser, and a liquid tube in the rubber which has thermal conductivity. In 
drawing, a liquid tube and 23 are condensers and a steam pipe and 22 of 21 are the same as that of 
the element shown by drawing 1 - drawing 4 . Moreover, 39 is thermally conductive rubber. Since 
thermally conductive rubber 39 originally has the reduction effectiveness of contact thermal 
resistance, it can perform efficient heat transfer to radiators, such as a case sheet metal. 
[0048] Gestalt 9. of operation, next the 9th operation gestalt of this invention are explained based on 
drawing 8 and drawing. 9 . Drawing^ is drawing showing the structure which installed the condenser 
on the plate for cooling. For the evaporator with which 6 was installed in heating elements, such as 
CPU, and 21, as for a liquid tube and 23, in drawing, a steam pipe and 22 are [ a condenser and 36 ] 
the structures, such as the circuit board. Moreover, the CardBus blanket for the plate for cooling 
which was able to do 40 with the metal etc., and 41 to mount the structures 36 and the plates 40 for 
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me cooUnTsection can be prepared in the CardBus blanket 41, moreover high-density-assembly- 
tlZ ^Snea a^case size can consist of mounting structures in this operation gestalt in a 
compact M^ver if a radiation fin 42 is installed on the plate 40 for cooling, the heat dissipation 

K^ C rmore e SgtiWgement of the plate 40 for cooling is collectively carried out 
S^t Sing S I coition and an effectiveness target can be made to pass the wind of a 
coohna fan sTiiTtothe part, and much more effective heat dissipation can be realized. 
mOSn Stalt 10 of opera ion, next the 10th operation gestalt of this invention are explained based 
on to£o toviiO shows the situation of arrangement of the steam pipe 21 of this loop- 
JornStai heat^iptand a liquid tube 22. In drawing, 21 is a steam pipe, 22 is a j^id mbe 
S i Sie £me as mat of the element shown by drawing - drawing.? . Moreover, 43 is coupling 
for making separation of piping, and connection. 

00521 Next actuation is explained. In drawing, it connects using the coupling 43 with die 
K«S5^ which me fluid inside piping does not leak even if it dissociates halfway 
resnec^^ he steam pipe 21 and the liquid tube 22 have structure which can perform 
S Sing! Lid connection easily. Since separation of a steam pipe 21 and a liquid tube 22 
aS connection SJbe performed easily, it is easy to perform piping installation and eff ective in ±c 
abiliW to aS easily reduction-ization of the installation cost of this loop-formation form heat pipe. 
$0531 GeS 1 1 of operation, next the 1 1th operation gestalt of this invention are explained based 
on Swing 11 Drawing 11 (a) and drawing.Il (b) show the situation of arrangement of the steam 
« w ? 1 nf this loon-formation form heat pipe, and a liquid tube 22. . . 

m0541 ^NLTacuZS explained. In drSwingU. (a), the bubble of a steam pipe 21 and the liquid 
W bf22 of each other is carried out more, and they are arranged like the pipe of appearance-like 1 
?ook Moreover at drawing 11 (b), since the pressure loss of the liquid tube 22 interior is general 
S'smX S ^th^es^loss of the steam pipe 21 interior, the liquid tube 22 consists of pipes 
SaTmaU dTameter compared with the steam pipe 21 And a liquid » ■Jf^^ 

around the nerimeter of a steam pipe 21, and is seemingly arranged in it like one pipe. Thus, since 
Seam tSS and fte liquidate 22 are seemingly arranged like one pipe, it is easy to perform 
SSS^i^ ^on-ization of the installation cost of this loop-formation form heat pipe 

m^l M^ove? you may make it the passage cross section constitute a liquid tube 22 from a small 
l Z 'Im^^steL pipe 21 in me loop-formation form heat pipe in all to operation gestalt 1 . 

SoTsteltn of operation, next the 12th operation gestalt of this invention are explained based 
[0056] Gestalt iz. o [ operai , / hi h attache d the fin 44 for heat dissipation m the 

SrtS^'SSS^^SSSlSto operation gestalt, a part of heat told to the evaporator 
IZZmld^s^Z L space around the direct evaporator 6 via a fin 44 by attaching the fin 
4 4 Sr heS^ation in the perimeter of an evaporator 6. Therefore, since the heat dissipation 
^ectivenlss ^ b^ me expansion heating surface from evaporator 6 self is also acquired in addition to 
£SSS^S^S-« by heat pipe operation, the heat dissipation engine performance can 

mosllGeSn of operation, next the 13th operation gestalt of this invention are explained based 
oniric Moreov^4wingJ3_ shows signs that the seal member 45 wa* inserted be^een a 
wick H Sd ** ** 13 of a plate 7. Even if a wick 14 is pressed by the seal member 15 by having the 
above spires therefore"* is avoidable that the connection slot 1 1 is pi »&f"^?™™> *» 
phenomenon in which space is made between a wick and a seal member and a steam flows 

MorSver! fnordert let a steam pass for this part, without cutting **** in the part of the 
Sate 7 wS s the seal member 15 instead of the seal member 45 shown in drawing 13 you 
may ma^e it connect with the steamy space 20 as tunnel structure. By taking such structure, it 
becomes possible to raise seal nature more. 
[0059] 
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[Effect of the Invention] As mentioned above, since there is no need of attaching a wick in the 
interior of a steam pipe or a liquid tube according to this invention, a general-purpose pipe with a 
simple closed section can be used. Moreover, since the die length of a steam pipe or a liquid tube 
does not contribute to the heat transport engine performance of this loop-formation form heat pipe, it 
becomes possible [ setting it as the die length of arbitration ]. Furthermore, by using a steam pipe and 
a liquid tube as an elastic body, since it was constituted as it had plasticity, it is effective in the 
ability to attach this loop-formation form heat pipe easily. 

[0060] Moreover, since the wick to which the number of an aperture or holes was changed was used 
according to this invention, the permeability to the wick of a working fluid can be increased and it is 
effective in an efficient heat pipe being realizable. 

[0061] Moreover, according to this invention, a steam pipe and a liquid tube are constituted from a 
body with an elastic body or plasticity, and about those parts, since it fabricated in the shape of 
bellows, even if it separates a condenser from an evaporator and installs in a door, the bending stress 
applied to a steam pipe and a liquid tube at the time of door closing motion can be eased, the leakage 
of the working fluid by crack initiation etc. is prevented, and there is spiral or effectiveness that 
dependability can be raised. 

[0062] Moreover, since according to this invention a steam pipe and a liquid tube are constituted 
from an elastic body and the evaporator was supported by the spring nature of a steam pipe and a 
liquid tube, even if it attaches in the intense body of vibration, vibration can be intercepted to heating 
elements, such as a circuit element attached in an evaporator and it, and dependability can be raised. 
[0063] Moreover, according to this invention, since it can prevent that can stick an evaporator to 
heating elements, such as a circuit element, by the spring force, and the excessive force is added 
since a condenser and the expansion heating surface were fixed to the structure through the spring 
nature of a steam pipe and a liquid tube, it is effective in the ability to protect heating elements, such 
as a circuit element, from destruction. 

[0064] Moreover, since according to this invention at least one or more elements of a steam pipe, a 
liquid tube, and a condenser are fabricated in periphery structure and the finger guard configuration 
was formed, while being able to hit a fan's cooling wind to a direct condenser etc. and being able to 
realize heat dissipation ideal as a condenser, it is effective in safety being maintainable. 
[0065] Moreover, since according to this invention at least one or more of a steam pipe, a liquid 
tube, and a condenser are fabricated to the network structure and mesh structure was formed, while 
being able to hit the cooling wind by the fan or natural ventilation to a direct condenser etc. and 
being able to realize heat dissipation ideal as a condenser, it is effective in the ability to prevent dust 
mixing from a vent hole. 

[0066] Moreover, since it considered as the structure which embeds at least one or more of a steam 
pipe, a condenser, and a liquid tube in the rubber which has thermal conductivity according to this 
invention, the contact thermal resistance in the whole heat dissipation system decreases, and efficient 
heat transfer from the candidate for exoergic becomes possible. 

[0067] Moreover, since it considered as the structure of installing a condenser on the plate for 
cooling according to this invention, the cooling section can be prepared in the CardBus blanket and 
high-density-assembly-ization is attained. 

[0068] Moreover, since it was made to carry out contiguity arrangement of the plate for cooling 
collectively according to this invention, a cooling-fan wind can be ventilated there intensively and 
efficient intensive cooling is attained. 

[0069] Moreover, according to this invention, since it was made to make separation of a steam pipe 
and a liquid tube, and connection using coupling, piping installation can be performed easily and it is 
effective in the ability to attain reduction-ization of the installation cost of this loop-formation form 
heat pipe. 

[0070] Moreover, according to this invention, since a steam pipe and the liquid tube of each other are 
twined like one pipe and arranged, it is easy to perform piping installation and effective in the ability 
to attain reduction-ization of the installation cost of this loop-formation form heat pipe. 
[0071] Moreover, according to this invention, since it was made for the passage cross section of a 
liquid tube to become small compared with a steam pipe, securing [ of an installation tooth space ] 
becomes easy, and it is effective in the ability to hold down a manufacturing cost. 
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[0072] Moreover, according to this invention, since the fin was attached in the perimeter of an 
evaporator, in addition to the heat dissipation effectiveness by heat pipe operation, the heat 
dissipation effectiveness by the expansion heating surface from the evaporator itself is also acquired, 
and the heat dissipation engine performance can be raised further. 

[0073] Moreover, according to this invention, since the seal member was inserted between a wick 
and ****, it can avoid that a wick is pressed by the seal member and a connection slot is plugged up, 
and it becomes possible to raise seal nature. Furthermore, space is made between a wick and a seal 
member and it becomes possible to prevent the phenomenon in which a steam flows backwards. 
[0074] Furthermore, since it was made according to this invention to connect with steamy space as it 
becomes tunnel structure in order that this part might let a steam pass, without cutting **** in the 
part of the plate which faces a seal member, seal nature can be raised more and it also becomes 
possible from the space between a wick and a seal member to prevent the phenomenon in which a 
steam flows backwards. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 in the drawings, any words are not translated. 




DESCRIPTION OF DRAWINGS 



K£ f ^ ! <*«» ""p* tot in which lst operation gesto " of * is 

iS^ng^&wmg showing the situation when mounting in the efectronic equipment of the 

fSni^IttnSnanotretura. drawing of the moping hea, pipe in which the 5ft operation 
^MtSl <*«■» condensation section of the looping hea, pipe in which the 
S^SE^mJZZ^ «*» of tire .ooping hea, pipe in which <he 

Saw^ l"n arrangement situation map hy eonpling of d,e s,eam pipe of a looping hea, 

pSns hTiHs die plan (par, sectional view) showing conventional hea, pipe equipment 

ftg&gftStfo SKI . Connection S,ot, »»™^°5gtt°°™ 
, . **** 16 wick i 8 Liquid Sake, 20 Steamy space, 21 A steam pipe, 22 A liquid 
JLdense^The steamVpe shaping section 34 The Hqmd »^ P ««mg,^?lk 
conductive rubber, 40 The plate for cooling, 41 The CardBus blaiucet, g, 
45 Seal member. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the loop-formation form heat pipe which consisted of an evaporator and a condenser the 
above-mentioned evaporator The container with which the slot was formed in the inner circle wall, 
and the wick prepared as stuck with **** in this container, The liquid sake connected with the liquid 
tube which makes this wick an internal surface and supplies the working fluid of the liquid phase, It 
has the steamy space which leads the working fluid of a gaseous phase to the steam pipe connected 
to the edge of the above-mentioned container. This steamy space is connected to the above- 
mentioned slot and a space target, and the above-mentioned condenser is connected to the above- 
mentioned evaporator through the liquid tube for flowing back the working fluid of the liquid phase 
from a steam pipe and this condenser to an evaporator. The above-mentioned steam pipe and a liquid 
tube are a loop-formation form heat pipe characterized by constituting as an elastic member or a 
member which has plasticity. 

[Claim 2] The above-mentioned wick is a loop-formation form heat pipe according to claim 1 
characterized by having changed the path of a hole and forming when the number of the holes per 
unit volume is fixed. 

[Claim 3] The above-mentioned wick is a loop-formation form heat pipe according to claim 1 
characterized by having changed the number of holes and forming it when the path of a hole is 
formed in about 1 appearance. 

[Claim 4] The above-mentioned wick is a loop-formation form heat pipe according to claim 1 
characterized by forming from at least two wicks from which the path of a hole differs. 
[Claim 5] The above-mentioned wick is a loop-formation form heat pipe according to claim 1 
characterized by forming from at least two wicks from which the number of holes differs. 
[Claim 6] The loop-formation form heat pipe according to claim 1 characterized by forming spirally 
the above-mentioned steam pipe and a liquid tube. 

[Claim 7] The loop-formation form heat pipe according to claim 1 characterized by forming the 
above-mentioned steam pipe and a liquid tube in the shape of bellows. 

[Claim 8] The loop-formation form heat pipe according to claim 1, 6, or 7 characterized by the thing 
of the above-mentioned steam pipe and a liquid tube for which tubing of the method of one was 
constituted as a part of hinge of the expansion structure at least. 

[Claim 9] The loop-formation form heat pipe according to claim 1, 6, or 7 characterized by forming 
as a part of oscillating control-section material of the heating element of the above-mentioned steam 
pipe and a liquid tube which accompanies an evaporator and this in tubing of the method of one at 
least. 

[Claim 10] The loop- formation form heat pipe according to claim 1, 6, or 7 characterized by forming 
tubing of the method of one at least as some of above-mentioned steam pipes and liquid tubes of a 
pressure member which stick an evaporator to a heating element. 

[Claim 1 1] The loop-formation form heat pipe according to claim 1 characterized by having made it 
serve as at least one or more elements with the fan grill which is a fan component part, and forming 
them among the above-mentioned condenser, a steam pipe, and a liquid tube. 
[Claim 12] The loop-formation form heat pipe according to claim 1 which installs at least one or 
more elements in the above-mentioned condenser, a steam pipe, and a liquid tube in pumping 
opening, gives a filter function, and is characterized by things. 
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rciaim 131 The loop-formatioftm heat pipe according to claim 1 characterized by embedding and 
fomSg at least one P or more elements in the above-mentioned condenser, a steam pipe, and a hquid 

*» . characterized by ft. ming of the 
rtOT™mStoed steam pipe and a liquid tube established for coupling for to prpmg connecuon to 

raSmnt^etoi formTtion 1 form be,, pipe aeeording to elaim 1 characterized by having made 
meXveSdoS Steam pipe and the liquid rube gate mutually, or havmg tube 
around the surroundings of a steam pipe spirally, and arranging a hquid tube m the penmeter ot a 

ES«n A loon formation form heat pipe given in any of claim 1 eharaeterized by the passage 
SSn eSS me above-menuonei Hquid btbe from a small pipe compared wfh a steam 

form hea, pipe according ,0 claim . characterized by atteching the 

S^."^^ elaim 1 characterized by a, leas, one or 
mom p^ vJe« Tslo ™no. formed in projeeted-area within me limits of the w,ck m the mner 
circle wall of the above-mentioned container existing. 
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